Unusual DNA sequences located within the promoter region and the first intron of the chicken pro-alpha 1(I) collagen gene.
Genomic clones corresponding to the amino-terminal propeptide and 5'-flanking sequences of the chicken pro-alpha 1(I) collagen gene were isolated as a first step in the identification of DNA sequences important for transcriptional regulation of the pro-alpha 1(I) collagen gene. Due to the failure to identify positive clones in either primary or amplified genomic libraries, a 5.1-kilobase pair StuI genomic fragment identified by Southern blotting was enriched by sucrose gradient fractionation of genomic DNA and cloned into lambda gt11. Comparison of the DNA sequence of the 5.1-kilobase pair StuI fragment to the DNA sequence of a cDNA clone encoding the amino-terminal propeptide, signal peptide, and the 5'-untranslated region identified the first four exons and most of the fifth. Exon size and intron position have been largely conserved between human and chicken alpha 1(I) genes. DNA sequence analysis of the region 5' to the transcription initiation site identified the canonical TATA and CAAT boxes. However, the 40-nucleotide pyrimidine stretch centered between -150 and -180 nucleotides, found in all previously isolated type I procollagen genes from chicken, mouse, and human, was absent in the chicken pro-alpha 1(I) collagen gene. This sequence corresponds to the in vivo DNase I hypersensitive site in the chicken pro-alpha 2(I) and mouse pro-alpha 1(I) collagen genes, as well as the in vitro S1 nuclease hypersensitive site in both chicken and mouse pro-alpha 2(I) collagen genes. Two unusual DNA sequences were identified within the chicken pro-alpha 1(I) collagen gene. Fifteen tandem repeats of the sequence GGGGAGA were identified within the first intron, 300 nucleotides 3' to the first exon. This sequence was identified due to its hypersensitivity to S1 nuclease in vitro in supercoiled plasmids. The second sequence located 5' to -180 contained at least 25 copies of a polymorphic, 23-base pair tandemly repeated sequence not identified in other type I procollagen genes. Both of these tandem repeat sequences were identified at other locations in the chicken genome by Southern blot hybridization.